
Table 1: Risk factors for combined serrated polyps (primarily hyperplastic polyps) 

Author, 
year [ref], 
country 

Study criteria Specific Risk Factors 

Inclusion 
Polyp 

location 
Polyp 

n OR/RR Age (yrs) Sex 
Race/ 

Ethnicity BMI FH Smoking* Alcohol Diet 
Physical 
Activity 

NSAID/ 
ASA SES 

Kearney 
1995 [44], 

USA  

Screening 
colo or f/s 

Distal 394 
RR 

(95%CI) 
N/A N/A N/A N/A 

FEMALES 
 

No FH: 
1.00 [ref] 

 
FH: 

2.03 (1.39-
2.95) 

FEMALES 
 

Former 
smoker: 1.34 
(0.90-1.98) 

 
Current 

smoker: 1.96 
(1.16-2.86) 

FEMALES  
 

>30g/day 
vs. nonuse: 
1.79 (1.02-

3.15) 
 
 

FEMALES 
 

Animal Fat 
Q5/Q1 g/day: 
1.22 (0.77-

1.94)  
 

Folate 
Q5/Q1 μg/day: 

0.45 (0.28-
0.74) 

N/A N/A N/A 
MALES 

 
No FH: 

1.00 [ref] 
 

FH: 
1.95 (1.39-

2.74) 

MALES 
 

Former 
smoker: 1.14 
(0.85-1.53) 

 
Current 

smoker: 2.45 
(1.59-3.75) 

MALES 
 

15-30 g/day 
vs. nonuse: 
1.77 (1.11-

2.83) 
 

>30 g/day 
vs. nonuse: 
1.69 (1.01-

2.80) 

MALES 
 

Animal Fat 
Q5/Q1 g/day: 
1.48 (0.94-

2.41) 
 

Folate 
Q5/Q1 μg/day: 

0.72 (0.46-
1.12) 

Martinez 
1997 [41], 

USA  

Screening 
colo or f/s, 
no FAP, 

IBD 

Pan-
colon 

81 
OR 

(95%CI) 
N/A N/A N/A 

<23.4: 
1.00 [ref] 

 
23.5-26.0: 
2.57 (1.07-

6.18) 
 

26.1-29.8: 
4.11 (1.77-

9.51) 
  

>29.8: 
3.79 (1.61-

8.92) 

N/A 

Former  
smoker: 

1.15 (0.70-
1.88) 

 
Current  
smoker: 

2.10 (1.12-
3.94) 

Nonuse: 
1.00 [ref] 

 
0.1-2.3 
g/day: 

1.06 (0.53-
2.11) 

 
2.4-9.4 
g/day: 

1.01 (0.50-
2.05) 

  
>9.4 g/day: 
2.01 (1.11-

3.63) 

 
Calcium 

Q4/Q1 mg/day: 
0.41 (0.19-

0.90) 
 

Fiber  
Q3/Q1 g/day:  
0.42 (0.20-

0.87); 
Fiber 

Q4/Q1 g/day: 
0.47 (0.23-

0.96) 
 

Fat 
Q4/Q1 g/day:  
0.90 (0.44-

1.87) 

Q4/Q1 
kcal/week: 
0.50 (0.24-

1.05) 

Never use: 
1.00 [ref] 

 
1-6 times/wk: 
0.92 (0.43-

1.99) 
 

≥7 times/wk: 
0.32 (0.14-

0.72) 

N/A 

Morimoto 
2002 [45], 

USA 

Age 30-
74, no 

FAP, CRC 

Pan-
colon 

219 
OR 

(95%CI) 

<40: 
1.0 [ref] 

 
40-49: 

0.9 (0.4-2.3) 
 

50-59: 
1.6 (0.7-3.7) 

 
60-69: 

1.4 (0.6-3.2) 
 

≥70: 
1.6 (0.5-5.0) 

Male:  
1.0 [ref] 

 
Female: 

0.6 (0.5-0.9) 

N/A 

FEMALES: 
<22.7: 

1.0 [ref] 
 

22.7-25.8: 
0.8 (0.4-1.7) 

 
25.9-29.8: 

0.9 (0.5-1.7) 
 

≥29.9: 
1.1 (0.6-2.0) 

N/A 

Former  
smoker: 

2.5 (1.4-4.4) 
  

Current  
smoker: 

4.1 (2.2-7.6) 

Nonuse: 
1.0 [ref] 

 
>0-7 g/day: 
1.4 (0.8-2.5) 

 
≥8 g/day: 

1.6 (0.7-3.9) 

High fat diet 
Q4/Q1 %fat: 
1.1 (0.6-2.0) 

 
Vitamin D 

intake 
Q4/Q1 mg/d: 
1.6 (0.8-2.9) 

 
Calcium intake 
Q4/Q1 mg/d: 
0.6 (0.3-1.1) 

Males 
Q4/Q1 
METs:  

0.7 (0.3-1.2) 
 

Females 
Q4/Q1 
METs:  

1.7 (0.9-3.2) 

Never:  
1.0 [ref] 

 
≥once/week 

Aspirin: 
1.0 (0.6-1.6) 

 
≥once/week 

NSAID: 
0.6 (0.3-1.1) 

≤12 years 
education: 

1.0 [ref] 
 

>12 years 
education:               

0.7 (0.5-1.2) 

MALES: 
 <24.2: 
1.0 [ref] 

 
24.2-26.4: 

1.3 (0.6-2.6) 
 

≥26.5-29.6: 
2.2 (1.2-4.3) 

 
≥29.7: 

1.7 (0.9-3.4) 
 

 



Erhardt 
2002 [42], 
Germany 

age >30 
<80, no 

FAP, IBD 

Pan-
colon 

71 
OR 

(95%CI) 

≤55: 1.00 
[ref] 

 
>55: 1.72 

(1.00-2.96) 

Female: 
1.00 [ref] 

 
Male: 1.83 
(1.05-3.18) 

N/A 

≤24: 
1.00 [ref] 

 
>24: 1.39 

(0.79-2.46) 

N/A 
Ever smoker: 
1.79 (1.04-

3.06) 

≤7g/day: 
1.00 [ref]  

 
>7 g/day: 

1.42 (0.97-
2.07) 

Ham and 
sausage intake 
>15 g/day vs. 

≤15 g/day: 
3.70 (1.49-

9.19) 

N/A N/A N/A 

Lieberman 
2003 [33], 

USA 

Screening 
colo 

Pan-
colon 

391 
OR 

(95%CI) 

50-54: 1.00 
[ref] 

 
55-59: 1.10 
(0.76-1.60) 

 
60-64: 1.05 
(0.76-1.46) 

 
65-69: 1.01 
(0.72-1.41) 

 
≥70: 0.70 

(0.48-1.02) 

N/A 

White: 
1.00 [ref] 

 
Black: 

0.83 (0.55-
1.25)  

 
Hispanic: 

0.73 (0.40-
1.31) 

N/A 

No FH: 
1.00 [ref] 

 
FH: 

1.26 (0.91-
1.74) 

Former 
smoker: 1.65 
(1.23-2.23) 

 
Current 

smoker: 2.71 
(1.93-3.81) 

Never: 
1.00 [ref] 

 
Former use: 
1.15 (0.83-

1.59) 
 

Current use: 
1.16 (0.84-

1.61) 

Animal Fat 
Q5/Q1: 

1.09 (0.91-
1.30) 

 
Fiber Q5/Q1: 
1.00 (0.98-

1.01) 
 

Calcium 
Q5/Q1: 

1.00 (0.99-
1.01) 

 
Vitamin D 
Q5/Q1: 

1.00 (0.99-
1.01) 

 
MVI Q5/Q1: 
1.04 (0.80-

1.34) 

Physical 
activity 
index 
24-28: 

1.00 [ref] 
 

>36:    
0.82 (0.60-

1.10) 
 

 

Never use: 
1.00 [ref] 

  
<Daily use: 
0.77 (0.55-

1.08) 
 

≥Daily use: 
0.75 (0.56-

0.99) 

N/A 

Ji          
2006 [43], 

US 

Screening 
f/s 

Distal 
only 

1545 
OR 

(95%CI) 
N/A N/A N/A N/A N/A 

Former  
smoker: 

1.8 (1.6-2.1) 
 

Ever smoker: 
2.1 (1.9-2.4) 

 

 Current  
smoker: 

4.4 (3.7-5.2) 

N/A N/A N/A N/A N/A 

Omata 
2009 [46], 

Japan 

No FAP, 
CRC 

Pan-
colon 

132 
OR 

(95%CI) 

<45: 1.00 
[ref] 

≥45: 2.06 
(1.17-3.63) 

 
≥55: 2.06 

(1.13-3.78) 
 

≥65: 2.90 
(1.60-5.30) 

Female: 
1.00 [ref] 

 
Male: 1.54 
(0.97-2.44) 

N/A 

<22  
1.00 [ref] 

 
≥22 

1.51 (0.97-
2.33) 

 
≥25 

1.41 (0.81-
2.44) 

N/A 

Former 
smoker: 0.71 
(0.34-1.48) 

 
Current 

smoker: 1.95 
(1.21-3.12) 

 
Ever smoker: 
1.53 (0.97-

2.40) 

Nonuse 
1.00 [ref] 

 
Former use: 
1.54 (0.68-

3.48) 
 

Current use: 
1.53 (0.95-

2.44) 

N/A N/A N/A N/A 

Fu 
2012 [60], 

USA 

Age 40-
75, no 

FAP, IBD 

Pan-
colon 

662 
OR 

(95%CI) 
N/A N/A N/A 

18-24.9: 
1.00 [ref] 

 
25-29.9: 

1.01 (0.81-
1.27) 

 
≥30: 1.36 

(1.08-1.70) 

N/A 

Former 
smoker: 1.93 
(1.56-2.38) 

 
Current  

smoker: 4.44 
(3.47-5.67) 

 
<30 pack-
years: 4.74 
(3.51-6.42) 

 
≥30 pack-
years: 4.04 
(3.02-5.42) 

Nonuse 
1.00 [ref] 

 
Former use 
0.86 (0.69-

1.08) 
 

Current Use 
1.08 (0.86-

1.36) 

Red Meat 
Q4/Q1 g/day: 
1.36 (1.04-

1.78) 
 

Fiber 
Q4/Q1 g/day: 
0.84 (0.64-

1.10) 
 

Calcium 
Q4/Q1 mg/day: 

0.73 (0.56-
0.96) 

 
Folate 

Q4/Q1 μg/day: 
0.73 (0.55-

0.96) 
 

Fat Intake 
Q4/Q1 g/day: 
1.24 (0.95-

1.62) 

No regular 
exercise  
1.00 [ref] 

 
MET-hr/wk 

<1: 
1.07 (0.82-

1.39) 
1-10: 

1.04 (0.80-
1.37) 
11-20: 

0.88 (0.66-
1.18) 
≥20: 

0.89 (0.68-
1.17) 

Never use: 
1.00 [ref] 

 
Former use: 
0.96 (0.68-

1.35) 
  

Current Use: 
0.84 (0.69-

1.01) 

N/A 



 

Burnett-
Hartman 

2013 [48], 
USA 

Screening 
colo, No 

FAP 

Pan-
colon 

594 
OR 

(95%CI) 

<50: 1.00 
[ref] 

 
50-59: 1.87 
(1.20-2.91) 

 
60-69: 1.65 
(1.02-2.67) 

 
≥70: 2.02 

(1.20-3.40) 

Male: 1.00 
[ref] 

 
Female: 

1.06 (0.80-
1.40) 

White: 
1.00 [ref] 

 
Black: 

0.49 (0.23-
1.02) 

 
Asian: 

0.75 (0.41-
1.35) 

<25: 1.00 
[ref] 

 
25-29: 0.97 
(0.75-1.26) 

 
≥30: 1.26 

(0.93-1.71) 

No FH: 
1.0 [ref] 

 
FH: 

1.21 (0.93-
1.58) 

Former 
smoker: 1.70 
(1.34-2.16) 

 
Current 

smoker: 3.00 
(1.93-4.66) 

<1 drink/wk: 
1.0 [ref] 

 
1-6 

drinks/wk: 
0.92 (0.71-

1.19) 
 

7-13 
drinks/wk: 
1.06 (0.74-

1.53) 
 

≥14 
drinks/wk: 
0.99 (0.68-

1.47) 

N/A 

0 hrs/wk: 
1.0 [ref] 

 
>0-1 hrs/wk: 
1.30 (0.83-

2.04) 
 

1-2 hrs/wk: 
0.91 (0.59-

1.39) 
 

2-6 hrs/wk: 
1.06 (0.68-

1.66) 
 

≥6 hrs/wk 
0.83 (0.54-

1.27) 

Nonuse: 1.00 
[ref] 

 
Former use: 
0.89 (0.59-

1.33) 
 

≥2 dose/wk 
NSAID: 

0.81 (0.64-
1.03) 

High school or 
less:  

1.0 [ref] 
 

Some college: 
1.55 (1.06-

2.26) 
 

College 
graduate: 

1.66 (1.14-
2.43) 

 
Graduate 
degree: 

1.46 (1.00-
2.12) 

N/A: not available/not studied; f/s: flexible sigmoidoscopy, FAP: familial adenomatous polyposis, IBD: inflammatory bowel disease; HP hyperplastic polyps; SES: socioeconomic status; BMI: body mass index; FH: family 
history of CRC; NSAID/ASA: Nonsteroidal anti-inflammatory drug or aspirin usage; Q: quartile or quintile; METs: Metabolic Equivalents per week; MVI: multivitamin intake.  
*referent group is never smokers for all studies.   
Green: statistically significant reduced risk, Red: statistically significant increased risk 


